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(54) Power control In communications systems 

(57) In a code division multiple access communica- 
tions system, a common power control physical channel 
(CPCCH) and its structure is proposed for enabling the 
use of tast power control Ibr a oommunicallons uplink 



(3) when dedicated downlink (4) physical channels are 
not available because of traffic conditione or code short* 
age. 
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Description 

10001] This invention relates to communJcations 
systems and particularly though not exclusively to 
power control for rnotsHe cellular communications sys- s 
tems employing code division multiple access (CDMA) 
techniques. 

[0002] tn a cellular communications system, a plu- 
rality of baso stations provide a radio telecommunica- 
tions services to a plurality of mot)ile suk)saiber units. 
Each base station defines a particular geooraphical 
area or cell proximate to the base station to produce 
coverage areas. The communications link from the base 
station to a mobile subscriber unit is referred as to the 
downlink. Conversely, the communications link from a 
mobile subscriber unit to the base station is referred to 
as the uplink. 

[0003] Multiple access techniques permit the simul- 
taneous transmissions from several ntobile subscriber 
units to a single base station over a plurality of commu- 
nications channels. Some channels are used for carry- 
ing traffic and other control channels are used for 
transferring control information, such as call paging, 
between the base statton and the sutiscriber units. 
[0004] Some examples of multiple access tech- 
niques are frequency division multiple access (FDMA), 
time division multple access (TDMA) and code division 
multtple access (CDMA). 

[0005] An exanple of a TDMA system is the global 
system fbr mobile communications (GSM) in which a 
time frame is divided into eight different time slots. Each 
subscriber unit is allocated one specific time slot fbr 
communication to the base station in this repeating time 
frame. 

[0006] A CDMA system employs spread spectrum 
signaling. Two categories of spread spectrum communi- 
cations are direct sequence spread spectrum (DSSS) 
and frequency hopping spread spectrum (FHSS). In the 
case of DSSS fbr example, the spectrum of a signal can 
be most easily spread by multiplying it with a wide-band 
pseudo-random code generated signal. It is essential 
that the spreading signal be precisely known so that the 
receiver can de-spread the signal. A cellular conftmunl* 
cations system using DSSS is commonly known as a 
direct sequ&ice code divisbn multiple access (DS- 
CDMA) system, according to the TIA-EAI standard IS- 
95. Individual users in the system use the RF frequency 
but are separated by tfie use of individual spreading 
codes. Hence, multiple communications channel are 
allocated using a plurality of spreading codes within a 
portion of tiie radio spectrum, each code being uniquely 
assigned to a mobile subscriber unit, except for com- 
mon channels. 

[0007] One proposal for the next generation of 
mobile multi-media communlcatton systems (known as 
UMTS -Universal Mobile Telecommunications System) 
employs a FDD-CDMA system (Frequency Division 
Duplex CDMA). In ttie FDD method, the uplink and the 



downlink use different carrier frequencies. 
[0008] One feature of the current QSM system and 
which is also envisaged fbr UMTS, allows the transceiv- 
ers in ttie base station and subscriber unit to adjust ttieir 
power output to take Into account the distance between 
them. The closer the sut)scnber unit is to the base sta- 
tion's transceiver, ttie less power it and the base sta- 
tion's transceiver witi be required to transmit This 
feature saves k)attery power in the subscriber unit and 
also helps to reduce interference effects. Botti uplink 
arxl downlink power settings can be controlled inde- 
pendentiy. Initial power settings fbr the subscriber unit 
along with other control information, is set by ttie infor- 
mation pro\^ed on a broadcast control channel 
(BCCH) for a particular cell. The base station controls 
the transmit power of tx>th the subscriber unit and tiie 
base station's transceiver. The received subscriber 
unifs power is monitored by ttie base station and ttie 
power received from the base station's transceiver at 
ttie stjd)scrtber unit is nxmitored by the subscntier unit 
and ttien reported to the base station. Using these 
measurements the power of both tiie subscriber unit 
and the base station's transceiver can be adjusted 
accordingly. The broadcast control channel is transmit- 
ted by the base statton's transceiver at all times and at 
constant power. In addition to a power control indicator, 
ttie BCCH also carries other information such as cell 
identity, a list of frequencies used in the cell, and a list of 
neighbouring cells to be monitored by the subsaiber 
unit 

[0009] The UMTS FDD interface is based on wide- 
band-CDMA. As such, it is sensitive to power control 
mismatches in the uplink because of the channel fast 
fading (fast fading is caused by the signal arriving at a 
receiver via a number of different pattis). Therefore, in 
order to achieve maximum uplink capacity in a CDMA 
system, a fast power control loop (with the power control 
commands being available on the downlink) is required. 
[0010] UMTS has to support assymetrical traffic 
conditions because of the nature of multi-media traffic. 
The drawl>ack is tiiat t3oth uplinks and downlinks may 
not be available simultaneously so there may be traffic 
conditions for which downlink power control commands 
will not be available unless a dedicated physical control 
channel (DPCCH) is maintained. 
[0011] Preferably, a UMTS system will be able to 
suji^rt packet data services. Such services are char- 
acterised by bursty traffic conditions on ix34h linte. 
Again, a fast closed power control loop can only be 
adiieved if a DPCCH is available. 
[0012] One solution is to use a shared channel to 
transmit botti data and power control bits. However, ttits 
is not a f lexitile solution in temns of assignment policy as 
power controlled users are only ttiose who are receiving 
data from ttie shared channel. 
[0013] Rnally. it is anticipated ttiat UMTS traffic 
conditions and air interface downlink capacity may lead 
to spraading codes shortage. Maintaining ttie DPCCH 
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for the first power corttro) loope is likely to exaceriaate 
this problem. 

[0014] The present invention seeks to provkJe a 
solution to the aforementioned problems. 
[001 5] According to the present invention a commu- 
nications system includes a base station, a plurality of 
subscriber units, a downlink for communication from the 
base station to the subscriber unite, and an uplink for 
communication from the subscriber urvts to the base 
station, wherein a control channel is provided on the 
downlink and characterised in that satel control channel 
is a common control channel dedicated to power con- 
trol. 

[001 6] Hence, in order to provide power control bits 
to users that do not have significant downlink traffic to 
implement a fast power loop control, a downlink channel 
isdesigned, such that it can be shared by several users. 
It is therefore, a downlink common control channel ded- 
icated to power control. 

[001 7] The invention has the following advantages; 

1. Common traffic channels and control channels 
can have their capacity increased if they are re-tai- 
lored, removing the power control field. 

2. Users can independently be assigned to the 
common traffic channels and the dedicated power 
control channel, thereby not linking the users to be 
power controlled to the existence of downlink traffic* 

3. A DPCGH Is not required, threfore saving down- 
link spreading codes and capacity (or power). 

4. The invention assists in solving potential spread- 
ing code shortage lor the downlink. 

[0018] The control channel in accordance with the 
invention can be designed for any CDMA syslenu As an 
example, it will be described herein for the wideband 
CDMA air interface currently being discussed within 
ETSI (European Telecommunications Standards insti- 
tute), with reference to the drawings of which; 

Figure 1 is a schematic diagram of a mobile cellular 
communications system; 

Figure 2 shows a time slot anangement of a down- 
link frame in the ETSI WB-CDMA system; and 
Figure 3 shows a time slot anangement of a com- 
mon power control channel in accordance with the 
invention. 

[0019] In Rgure 1 a plurality of subscriber units 1 
communicate with a base statton 2 via an uptihk 3 and a 
downlink 4. Both uplink and downlink comprise a plural- 
ity of traffic and control channels. 
[0020] In the ETSI WB-CDMA system the downlink 
frame is divided into 16 slots, each one lasting one 
power control period (see Rgure 2). 



[0021] In accordance with the invention, The dedi- 
cated physical channel (DPCH) slot structure is modi- 
fled in such away thatthe data part is replaced by power 
control bits as shown in Rgure 3. It ddtnes the demen- 
5 tary slot tor the common power control channel 
(CPCCH). 

[0022] One power control command is on two brts. 
The number of users that can be power controlled with 
such a channel is then 7x2*^ and the power control rate 
10 is 1600 Hz for the WB-CDMA case, with 2^*^ being the 
spreading factor. 

[0023] If the power control rate can be lower (in the 
case of better channel conditions) then pilot bits can be 
stolen and used to indicate sets of users to be controlled 

IS by the received slot. This further increases the CPCCH 
capacity. If further capacity is required on this channel 
additional codes can be dedicated to this channel or a 
lower spreading factor can be used. 
[0024] Users assigned to use the CPCCH can be 

20 notified by the communications system through any 
downlink channel (common or dedicated), with an Open 
Systems Interconnection layer 2 or layer 3 stgnaltng 
message. Such a signaling message could be struc- 
tured as follows. 

zs 

Set; (1 bit) indicates the set where the power con- 
trol command will be available. Offset; (3 bit) indi- 
cates the power field control positton from the end 
of the slot. 

so 

Code; (two-bit) indicates the pre-defined code 
where to find the power control commands. 

[0025] It can be decided from the protocol point of 
3S view that the action will start on the next frame following 
the reception of the assignment message. Then, the 
downlink data bearer is suppressed until a new request 
is made by the subscriber unit 
[0026] For the above example, where the spreading 
40 factor is 256, up to 4 codes can be assigned to CPCCH 
channels and one bit is stolen from the pilot bits to indi- 
cate which set out of two a specific user is assigned to. 
[0027] The previous message is on six bits (exclud- 
ing the header) and Is able to address up to 56 users 
45 with 4 codes with a spreading factor of 256, without 
requiring a specific dedk»ted physical control channel 
in contrast with the cunrent air intorfeice proposal. 

Claims 

50 

1 . A communications system inclu<fing a base station 
(2), a plurality of subscriber units (1), a downlink (4) 
tor communication from the base station to the sub- 
scriber units and an uplink (3) for communication 
55 from the subscriber units (1) to the base station (2) 
wherein a control channel is provkled on the down- 
link (4) and chiaracterised in that said control chan- 
nel (4) is a common control channel dedicated to 
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power control (CPCCH). 

A comimmlcalidns system as claimed In Claim 1 in 
which the downlink (4) is further provided with a 
channel for notifying assigned subscriber units (1) s 
by means of a signaling message, that they are 
assigned to use the CPCCIH. 



10 



IS 



20 



25 



30 



35 



40 



45 



SO 



EP0 993 128A1 




P 




FIG.l 



d 



DPCCH 



OPDCH 



PILOT 
NpiLOT 


TPC 
NjpC BITS 


TFI 
Nj^l^ BITS 


DATA 

Ndata bits 





0.625 ms. 20»2'* BITS (k«0..6) 

FIG.2 



POWER CONTROL 



N 



TPC 



BITS 





PILOT 


1 

Us.#7 ] Us.#6 


1 Us.#5 ] Usi4 


—I i 1 

1 Us.#3 ] U8.jj!2 1 Us.#1 


NpiLOT 



0.62S ms, 20*2'' BITS (k-0..6) 



5 



EP0 993128A1 



EimiiMm Patani 
Offle* 



EUROPEAN SEARCH REPORT 



EP 98 40 2436 



DOCUMENTS CONSIDERED TO BE RELEVANT 



CMagory 



Rotowit 



CLASSnCATION or TH8 
WUCATIOtt gntgg) 



EP 0 847 147 A (HITACHI LTD) 10 June 1998 

♦ colunm 2, line 45 - column 3, line 14 * 

♦ column 6, line 31 * column 7» line 14; 
figure 7 ♦ 

HO 98 10530 A (AIRNET COWtUNICATIONS CORP) 
12 March 1998 

♦ page 9, line 1 - line 18 » 

US 5 621 723 A (UALTON JR JAY R ET AL) 
15 April 1997 

♦ column 6, line 57 - column 7, line 19 * 

EP 0 773 636 A (LUCENT TECHNOLOGIES INC) 
14 Kay 1997 

♦ page 4, line 20 - line 30; figure 3 « 
« page 5, line 6 « line 57; figure 4 * 



Thtt piMem aaarch leport hafl bam dcaim up tor fla ctsbm 



NUNICH 



4 Karen 1999 



H04B7/OOS 



TECHMCALRELXa 
SEARCHiO OntCU) 



H04B 



I 

8 

i 



Burghardt, G 



CATCQOnvCPaTEOOOCUMENIS 



O ; fwft wnttfn jisiiMuf 



L 



A : mcTTt}«r cf Mrri« p«£«rt tajntfy, ootTMpondbio 



6 



EP 0 993 128 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPUCATION NO. 



EP 98 40 2436 



TWaawwx IB* «wiai»ni Camay wanibBwwlaanofctMpMMtdocum^ 

nw msittm «• M eonttiTM in KM EurepMA PUMtt OMm EOP sa M 

1M Eufopun PaiamonM is In now^Ublt torOiaw paitedM«Mcl«m iHOT^O^ 

04-03-1999 



PBtBflt dOOUfllCftt 

cttBd In u&fch fvpoit 


PubScitton 




PuUcstlon 
«w 


EP 0847147 


A 


10-06-1998 


JP 


10173594 A 


26-06-1998 


WO 9810530 


A 


12-03-1998 


AU 


4250597 A 


26-03-1998 


US 5621723 


A 


15-04-1997 


NONE 






EP 0773636 


A 


14-05-1997 


CA 
JP 


2187828 A 
9172405 A 


14-05-1997 
30-06-1997 



I ftr deMli about Mi inmx : SM OflHclal Journal Of EuiepMn 



7 



